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FOOD CONSUMPTION AND NUTRITION
Wijnand Klaver & Robert Mwadime
ABSTRACT
The coastal région is a net importer offood Under these conditions, householdfood security can still be
realized thanks to non-farm income. Yet, fora sizeable portion of the population food security is not
assured Furtbermore, the currentfood pattern, whicb relies heavify on maize and cassava, is lacking
in dietary quality and variety. Tbis results in nutritional problems among the population whicb are
partly bidden, but which surface most clearly among vulnérable groups such as women and cbildren.
While these problems are the corrollary ofpoverty and ill health, they can be partly prevented by appro-
priate caring behaviour. This is both an individual and a community responsibility. While the nutri-
tional problems are very serions, there are also signs of hope and of 'resilience'. In the 1990s the level of
chronic malnutrition in the Coast had for theßrst time starled to go down.
INTRODUCTION
Food eonsumption and nutrition are at the fer end of
the 'food path', which starts from food production
and food gathering (see Chapter 12). An important
considération from the consumer's perspective is
the security of 'access' that users (individuals or
households) have to the food they need. This is
called 'food security'; it is based on their access to
productive resources to produce their own food as
well as on their purchasing power (to buy food) and
social networks (to claim or receive food).
As much as food security is a necessary condition
for good nutrition, it is not sufficient in itself: food
has to be prepared, distributed between household
members, consumed and digested, and the energy
and nutrients that are released have to be absorbed
and utilized by the body. This is where appropriate
caring behaviour and health conditions corne in. Onfy
when all these steps are secured, can we speak of
'nutrition security' (Mwadime 1996).
Food eonsumption and nutrition in the Kenya
Coast is the result of the interplay of biological pro-
cesses which are rather universal in nature, and an-
thropological or socio-economic factors which tend
to be culturally spécifie. This chapter will look at food
eonsumption and nutrition in terms of the level of
fulfilment of some of the 'basic needs' and the
socio-économie déterminants.
Apart from being an outcome of development,
good nutrition is also an input into development, as it
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contributes to the quality of the human resources.
Mortality and morbidity data are one way to express
this (see Chapters 6 and 18). Direct information on
the level of productivity and performance in relation
to health and nutrition are not readily available, but
their importance is very plausible and known from
practical expérience.
FOOD HABITS IN THE COASTAL REGION
Ruralfood habits1
In most rural households, three meals per day are
served. Breakfàst is prepared early in the morning
before the children leave for school. The second
meal is prepared between twelve and two o'clock
while dinner is taken in the evening, usually at about
seven o'clock. Some households may skip lunch or
breakfast or sometimes both when no food is avail-
able or because of work pattems. Dinner is the most
important meal of the day in which generally all resi-
dent household members partake.
Breakfast in many households consists of some
leftovers from the previous evening. These left-
overs, heated up or eaten cold, are usually accompa-
nied by some tea with sugar (and/or milk). Other
households may préparé special foods for breakfast
such as cbapatis (unleavened bread), or eat uji
(thin cereal porridge, usually from maize flour).
Lunch and dinner generally consist either ofugali
(stiff porridge made of maize and/or cassava flour)
taken with a relish or of a dish prepared with boiled
roots, mosdy cassava. This latter type of dish is more
commonly taken at lunch time when the cassava is
l This section is largely based on the so-called Coast
Seasonality study of 1985/6 carried out in the context
of the Food and Nutrition Studies Programme (FNSP).
It was a study among 300 rural households with
young children in the three dominant agro-ecological
zones (CL3, CL4 and CL5; see Chapter 3) in Kwale and
Kilifi Districts. See Foeken & Hoorweg 1988; Foeken et
al 1989; Niemeijer & Klaver 1990; Niemeijer, Foeken &
Klaver 1991. The overall end publication is that of
Hoorweg, Foeken & Klaver (1995).
carried home from the field for that purpose. Side
dishes consist mainly of different types of cooked
green vegetables but can also be prepared from
légumes, unripe mangoes, fish, meat or chicken or
simply consist of sour milk. If nothing eise is avail-
able, some households may take ugali with just a
littlesalted water.
In the coastal strip as such, the food culture is
more varied: dishes generally contain more ingrédi-
ents —like fish (fresh, dried, or fried) and coconut
—due to the influence of the Swahili tradition on the
local kitchen. This is particularly true for the Digo in
Kwale District. Compared with the other coastal
communities, they use more spices, and consume,
beside the basic dishes mentioned above, a larger
variety of snacks (such as cbapatis, various types of
fritters and snacks cooked in coconut extract) and
special dishes such as pilau (spiced rice) and
sweetened vermicelli. Among the Digo, food-ped-
dling is more common than among the other ethnie
groups. Especially during the month of Ramadan,
when people fast during day-time hours and eat
during the evening and night, many peddlers and
stalls open up during the evening hours. However,
eating out is mainly a habit of the men and not
women. This may be related to the Islamic Pudah
régulation, that limits women's movement in public
places and participation in public activities.
There are traditional food taboos and food avoid-
ances, notably affecting women. Traditional healers
often recommend avoidance of spécifie foods during
pregnancy. For instance, the pregnant woman may
be advised to eat well, but not to eat foods like eggs,
as the child born may not have hair (Mwadime 1995)
or might develop a large spleen (Sehmi 1993).
Traditionally among the Giriama people, when a gul
approaches marriage age, she is forbidden from
eating poultry until she has born a child (Sehmi
1993).
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Young cbildfeeding
The first national Rural Child Nutrition Survey2 held
in March 1977 (Kenya 1977; 1979) provides an im-
pression of infant and child diets based on estimâtes
of food consumption frequencies. In thé Coast, ce-
reals and milk (from cow and goat) were consumed
most frequently, 30-40 times per month, only slight-
ly less than elsewhere in rural Kenya. The consump-
tion of méat, fish and eggs was uniformly low in thé
country (6 times per month; Coast: 8 times). The
underfives' diet in thé Coast was monotonous in
other respects as well: it shared with thé ecological
zones west of the Rift Valley a pattern of low fre-
quency of other foods, like potatoes/cassava, ba-
nanas and beans (4-8 times a month), and it even
did not have the west's high vegetable consumption
frequency (Coast: 11 times per month; western
Kenya: around 30).
In households with young children, special
weaning foods may be prepared in addition to the
main household dishes. Sometimes this is just a por-
tion ofugali which is diluted with a little milk or
reconstituted milk powder. However, uji is the
most important weaning food (Niemeijer, Foeken
and Haver 1991). In many cases no special weaning
foods are made,^o that to a large estent adult food
reflects what is fed to the child (Mwadime et cd.
1995). According to information from the second
national Child Nutrition Survey (Kenya 1980), the
main ingrediënt of children's weaning porridges in
the rural areas of the Coast was maize (95% of
cases) while in the urban areas it was a bit more
varied (81% maize, 5% millet or maize mixed with
millet and 14% other or not stated). The pattern of
additional ingrédients showed a dear rural-urban dif-
ferential: in the rural areas, the weaning porridges in
more than half of the cases had neither sugar nor
The national rural child nutrition surveys are denot-
ed in the text by the abbrewation CNS followed by
their number.
milk added, while the weaning porridges in more
than half of the urban cases had both sugar and milk,
which implies a better energy density of the dish.
Information from CNS-3 (Kenya 1983) confirms
that only one-third of rural pre-school children re-
ceived milk in their porridge; in one out of four cases
this was powdered milk instead of fresh cow's,
goat'sor other milk
A non-food habit that does have nutritional con-
séquences is the practice among the Taita of keep-
ing the child indoors away from sunlight which is the
main factor in the provision of vitamin D: a short ex-
posure now and then of part of the skin to the sun is
all that would be needed.
Breast-feeding and baby food
The first and unique food for infants is mother's
milk, starting from the valuable 'first milk' (colos-
trum), which is particularly rieh in immune sub-
stances. Exclusive breast-feeding is recommended
for the first six months, whereafter so-called wean-
ing foods are gradually introduced. Earlier weaning
carries the risk of contamination and infection, while
later weaning carries the risk of staiving the child
(Kenya 1977; 1979; 1983).
The three national rural child nutrition surveys
between 1978 and 1988 all revealed a slightly longer
duration of breast-feeding at the Coast compared
with the national figures (Kenya 1980; 1983; 1991).
For instance, CNS-4 (Kenya 1991) reported 17-18
months of breast-feeding (depending on thé dis-
trict) compared with a national average of 16
months. Several cultural and religious practices pro-
mote this higher prevalence of breast-feeding in thé
Coast. The practice of mothers carrying their baby on
the back has several advantages: it allows them to
breast-feed on demand (fréquent sucking stimu-
lâtes breast-milk production), while thé close con-
tact between mother and infant is also important for
emotional development. The traditional cultural
,v
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practica among the Taita of enclosing the mother
and her newbom for 21 days promûtes mother-in-
fant bonding. A traditional Islamic practice is to
breast-feed the child for at least 24 months.
Various reasons lead mothers to stop breast-
feeding. Most of them are related to such factors as
sickness, a next pregnancy or the mother having to
go back to school or work (Mwadime 1995). These
factors can be a combination of practical and cultural
considérations. For instance, mothers may deny the
breast when they are sick, for fear that the child will
get the sickness. In the case of culturally disap-
proved behaviour (such as adultery by the mother),
there can also be fear that the child will be pos-
sessed by an evil spirit and consequently develop
malnutrition (drirwa in Digo or marasmus in médi-
cal terms) (Mwadime 1995).
The use of commercial baby fbod is uncommon
among the coastal population. According to CNS-2
(Kenya 1980), the proportion of babies who had
ever been given any commercial baby food (milk or
cereal based) was lowest of all provinces in rural
Coast (16%) while in urban coastal areas it was as
high as in Nairobi, i.e. around 75%. CNS-3 (Kenya
1983) gives a similar percentage of children who
ever used formula in the rural Coast (hardly 20%),
with the lowest figures reported for Kilifi/Tana
River/Lamu (16%) and the highest for Taita Taveta
District (almost 30%). These low percentages are in
a way reassuring because when processed foods are
improperly prepared and fed, they carry important
health risks for the baby (notably diarrhoea). On the
other hand, the low percentages may partly reflect
the low income level among the rural coastal popu-
lation.
According to CNS-3 (Kenya 1983), the mean
age of introduction of the first weaning food was
three months in rural Coast Province, although in
Kwale District it was almost six months, which corre-
sponds to current international recommendations.
Porridge was the main type of first supplement in
the rural Coast (around 80% of the cases); milk
feeds were the first supplement in only around 10%
of the cases. The results of a study on weaning prac-
tices of 0-23 months old children in Kilifi (Thiuri,
Gemert & Kinoti 1984) indicate that feeding at least
two meals per day improved growth performance
during the early weaning period.
FOOD AVMABILITY AND FOOD ADEQUACY
Data are lacking to complete a 'food balance sheet'
for the Kenya Coast because at sub-national level the
necessary statistics are lacking. Yet, it is possible to
convert at least certain food production statistics in a
nutritionally meaningful way: not money value in this
case, but in terms of dietary energy (kilocalories)
(Table 19.1). Although Table 19.1 is not complete
(it does not include food from animal origjn neither
food hunted or gathered in the wild), it covers the
bulk of food availability. In 1992, total food erop pro-
duction represented around 675 billion kcal, which is
equivalent to 193,000 T grain équivalents. This rep-
resents 44% of the estimated food needs of the
coastal population.3 Hence, the Coast is dearly a food
deficit région. This is not a new phenomenon: it can
be traced to colonial times, when priority was given
to agricultural development in the White Highl-
3 To estimate the region's food needs, one uses esti-
mâtes of its population size and of individual nutri-
tional requirements. If démographie trends of the
past decade (see Chapter 6) continued, the popula-
tion had reached 2 million in early 1992. With an esti-
mated average per capita energy requirement of
2,100 kcal per day, a population of 2 million people
(in 1992) required 1,200 T of grain équivalents per day
(at around 3,500 kcal per kg of grain), or 440,000 T of
grain équivalents per year. At 6.5 energy percent (a
value that allows for biological variation, but not yet
for 'social' variation in food intake), the amount of
protein required by thé population of the région is of
the order of 25,000 T of référence (high quality) pro-
tein per year, that is roughly 35,000 T dietary protein
per year. Thus, protein needs were covered to the
same degree as energy needs.
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Sources Platt 1962; T/year (1992) from Waaijenberg (Appendix 12 2, p 194)
lands; since then, Investment in the Coast has been
lagging behind (see Meilink, Chapter 2). The tourist
industry particulariy relies for its food supply on the
highlands (Mwakubo, Sambili & Maritim 1996).
Whether füll food self-sufficiency of a région is nec-
essary or désirable is outside the scope of this chap-
ter; what is relevant here is that people in the Coast,
in order to meet their food requirements, rely heav-
ily on food that has to be imported from other ré-
gions and has to be purchased. It has been found
that groups that have enough income can achieve
food adequacy (Mwadime 1996).
An indication of the dietary quality of the foods is
the part of the energy contributed by protein. It can
be calculated from Table 19.1 that plant protein con-
tributes 8.2% to the végétal food energy produced in
the région, assuming that l gram of protein provides
4 kcal. Allowing for a protein quality score of 70-80%,
this represents around 6 net protein-energy percent.
This figure does not yet include foods from animal
origin, which are typically rieh in protein. A modest
consumption of foods of animal origin (induding fish
and shark, which are widely consumed in the coastal
strip) will bring this ratio closer to the empirically
désirable level of 11-12%, while increasing the pro-
tein quality. The dietary quality in terms of micro-
nutrients (vitamins and minerais) dépends to a large
extent on the availability of vegetables, fruits and
foods of animal origin. As there are no reliable statis-
tics on these foods, it is more convenient to assess
their adequacy from intake data (see next section).
Nutritional requirements for energy (and for
some of the micronutrients, notably the B-vitamins)
depend on the level of physical activity, which in turn
is influenced by labour activity. Infections are also
expected to increase requirements, but to a lesser
extent. The period between March and July-August
is generally regarded as the period in which labour
requirements in agriculture are high (Jaetzold &
Schmidt 1983; Waaijenberg 1987; van Oosten 1989;
see also Hoorweg, Foeken & Klaver 1995). In par-
ticular, the period between, roughly, mid-April to the
end of June can be considered as the annual labour
peak in this part of Kenya and, by the combined ef-
fect of more time spent in fieldwork and the more
energy-intensive physical activities, result in a peak in
the daily energy expenditure of most adults.
The Coast has known hunger periods since his-
Klaver & Mwadime
torical times (Herlehy 1983) either due to drought
or to insect pests (such as locusts), sometimes
compounded by wariare. During the last droughts of
1992 and 1996/7, over 40% of Kilifi District was af-
fected, as well as parts of Taita Taveta, Kwale and
Tana River. Already in colonial times, food relief was
organized in cases of sévère lamine: rice imported
from India in 1898, imported wheat in 1944 and
maize during the drought of 1948-52 (Herlehy
1983). Nowadays food relief consists mainly of
maize and beans, in line with the local food pattern.
ENERGY AND NUTRIËNT INTAKE
Data on actual food consumption are not routinely
collected on a population basis, but are limited to re-
stricted samples in the context of research studies.
The earlier mentioned Coast Seasonality study4 pro-
vides detailed information on the food intake of 300
rural households with young children in Kwale and
Kilifi Districts. The results give an idea about the
level of nutritional adequacy and seasonal variation in
food intake, as well as about a number of détermi-
nants of food intake. A study in three rural sub-loca-
tions in Kwale (Mwadime 1996) gives information
on food intake in 1994 (mid-October to mid-De-
cember).
Diet composition and nutritional quality
The diet of the coastal population is fairly mono-
tonous. The Coast Seasonality study found that 84%
of energy intake (73% of requirements) came from
staple foods (cereals, cassava and bananas) and
beans combined. In général, the meals consist pre-
dominantly of cereals. Most of the cereals is pur-
chased, confirming that this is a food-deficit région.
The intake from roots, tubers and starchy staples
(mainly cassava), vegetables (mainly green leaves),
fruits (mainly mangoes), and oil seeds and nuts
(coconuts) mostly came from home production.
4 Seefootnotel.
Légumes and animal products were largely pur-
chased. Finally, fats and various miscellaneous items
(mainly sodas, syrups, sugar) were nearly always
bought. In terms of macronutrients, 77% of the en-
ergy was derived from carbohydrates, 11% from pro-
teins and only 12% from fats. The contribution of
fats (12%) is within the 5-35% range that is consid-
ered to be not incompatible with health. Never-
theless, it is a fairly low percentage, indicative of a
one-sided, monotonous diet that is quite bulky with
a low energy density (Hoorweg et al. 1995).
The average intake of proteins ranged from a
minimum level of 69 grams/day per consumer unit5
in July-August to 75 grams/day in May-June. From
the international figures for individual 'safe protein
intakes', a requirement value can be assessed at 50
grams/day per consumer unit of protein from the
current diet (which would correspond to about 40
grams of optimal quality référence protein). This ag-
gregate value does not take care of distributional
variation within the household, so that it should be
increased by a certain margin before it could qualify
as a 'safe household intake'. The current average
protein intake is apparently high enough to provide
such a margin. Yet, there is no reason for compla-
cency: although the results for protein intake are
more favourable than the results for energy intake
(see below), once energy is lacking in the diet, pro-
teins will be more readily used for energy purposes
than for the body building purposes to which the re-
quirements refer. This may explain why in the Kenya
Coast vulnérable groups like young children remain
at risk of what is commonly referred to as 'protein-
energy malnutrition' (PEM).
As for various nutrients, the average intake of
thiamin and iron corresponded to the recommended
5 A consumer unit is equivalent to a male adult in
terms of energy requirements. For the prease method
of calculation and the way other age/sex groups are
expressed as consumer units, see Hoorweg et al 1995
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levels, vitamin C intake was ample (provided cook-
ing tasses are not excessive). However, vitamin A, vi-
tamin B2 and niacin intakes were only half the re-
commended values. This reflects a diet poor in veg-
etables/fruits and foods from animal origin. A study
done end of 1994 in Msambweni in Kwale likewise
found a protein intake that was well above recom-
mended values, while the energy intake was only
80% of estimated requirements. The level of vitamin
C appeared adequate, but the intake of vitamin A
was inadequate, around 80% of the recommended
value(Mwadimee/ö/. 1996b).
Energy intake and its seasonal variation
Daily eneigy intake throughout the 15-month period
of the Coast Seasonality study in 1985/6 averaged
slightly less than 2600 kcal per consumer unit
(Hoorweg et al. 1995). This intake is comparable to
the energy intake reported for groups of peasant
smallholders elsewhere in Kenya. With estimated
energy requirements per adult equivalent at almost
3,000 kcal/day, the actual energy intake was on aver-
age 87% of that figure, i.e. varying from 6 to 17%
below the référence value6 Due to a skewed distri-
bution, this mean value of 87% of requirements
gives too favourable an impression: half of the
households had an energy intake below 80% of re-
quirements, while in about one-quarter of the
households a one-day energy intake below 60% of
requirements7 was reported. These findings point to
a widespread prevalence of chronic energy defi-
dency.
During most of the year total energy intake was
around a base level of 2500 kcal/cu and there was no
pronounced dip at any time of the year. On the con-
As the référence value is based on assumptions re-
garding body size and activity pattem, the true defi-
cit in food intake may differ to some extent.
The level of 60% of requirements corresponds roughly
with an activity level that allows only mere survival
(1.2 x basai metabolic rate).
trary, a peak in energy intake was found in the
months of May-June with 2780 kcal/cu and a second,
lower peak occurred in November-December, that
is during the period of the long rains and the short
rains, respectively. The peaks in household intake
occurred in the pre-harvest months (May-June;
November-December) and not in the post-harvest
periods when food from own production is more
plentiful. This finding was explained by the interplay
of (-) the structure of the local food base (low own
food production complemented by high food pur-
chasing and by cassava as a buffer food in some
areas) and (-) seasonal variation in food require-
ments (Hoorweg et al. 1995). As for the latter,
activity patterns were not assessed directly in this
study, so no estimâtes have been attempted of sea-
son-specific energy requirement figures. Yet, there
is indirect évidence of increased energy stress in the
pre-harvest period. Body weight fluctuations of
mothers (see below) indicate that the energy bal-
ance was slightly negative in November-December
1985 and more so in May-June 1986 (minus l kg on
average). These effects are moderate though and
much less than one would have expected under the
'dassical scenario' for nutrition and seasonality in the
international literature, which consists of a pre-har-
vest phase of strong 'tightening of the belt' followed
by a post-harvest phase of 'feasting' (Chambers
1981).
The fact that the peaks in total household intake
in the Coast were the exact reverse of the classical
seasonality scenario was largely made possible by
the high reliance on food purchases. The ratio of
purchased over subsistence energy was always more
than one, showing that at all times the largest part of
energy intake came from purchases, not from
home-produced foods. On average throughout the
year, purchased foods contributed 63% of the en-
ergy intake. This agrées with the low degree of food
self-sufficiency earlier calculated from the produc-
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tion flndings. Maritim (1982) reported that expan-
sés on maize in Coast Province in 1976-77 were
higher than in all other provinces and this was con-
firmed in 1982 (Kenya 1988). The high food pur-
chases in the Coastal région in turn depend on the
combination of adequate incomes available at the
right time and affordable priées on the markets and
in the dukas (small dry good stores). Not surpris-
ingly, then, it was found that income did affect en-
ergy intake positively.
Rural households in the Coast depend to a large
extent on income génération which offers a coping
mechanism to deal with seasonal energy stress. The
monetary income allows them, firstly, to preserve a
large part of their food stocks throughout the year
(instead of selling shortly after the harvest) and,
secondly, to purchase more food during the cultiva-
tion season when home stocks are running low. This
agrées with observations by others that coping
mechanisms in rural Africa consist increasingly of
monetarization (de Garine & Harrison 1988). In the
Coast Seasonality study, this coping mechanism was
active in all agro-ecological zones and income
classes. A secondaiy coping mechanism (but quanti-
tatively less important) among part of the house-
holds was the increased consumption of cassava in
the period of low cereal stocks.
NUTRITIONAL STATUS
A measure further down the "food path", and taken
from individuals, is nutritional status. The classical
method relies on anthropométrie measurements
(such as body weight and height). They reflect the
condition of the body of individuals as a cumulative
resuit of the balance between intake and require-
ments of energy, protein and (micro)nutrients.
Anthropométrie information per se is non-specific
and inadequate for identifying the cause of thinness
or growth failure (Golden 1995). lts usefulness lies
in its close corrélation with nutritional outcome and
its socioeconornic déterminants. Such information is
usuaüy (and the Coast is no exception) not available
systematicaliy for all âge groups, but only for the vul-
nérable groups: young children and mothers. Yet,
because of their very vulnerability, this information is
quite indicative of the genera! situation.
Représentative information on child nutrition is
available from thé five national nutrition surveys
(since 1977), and from the FNSP Coast Seasonality
study8. While thé former give cross-sectional results
of attained growth, thé latter study in addition re-
ports growth velocities throughout thé seasons.9 In
the last decade or so, there is a renewed interest in
spécifie micronutrient deficiencies. Récent know-
ledge in international nutrition has shown that thé
rôles of thé micronutrients in growth, development
and immunity are more fundamental than was for-
merly believed and that even mild defîciency has ad-
verse conséquences. The results of the récent Na-
tional Micronutrients Survey are also discussed be-
low.
Malnutrition is not new for thé Mijikenda. Local
concepts of malnutrition refer to thé sévère forms
which are most visible, but which in actuality only
constitute the 'tip of the iceberg'. The local concept
ofkirwa (chirwa among thé Digq), also known as
kanyanzo, corresponds to thé médical term
'marasmus' (emaciation). The local term mwazulu
corresponds more or less to thé médical term
'kwashiorkor' (characterized by thé présence of
oedema). Sometimes there is confusion in thé
terms; health personnel tend to use kirwa for any
form of sévère malnutrition (marasmus and kwash-
iorkor). With thé local term goes a local understand-
8 See footnote 1.
9 Growth data are also routinely collected by thé Minis-
try of Health (CHANIS: Child Health And Nutrition
Information System) and thé Ministry of Education.
Thèse can be very valuable for surveillance purposes,
but caution is needed for their interprétation due to
possible sampling biases and shifting group composi-
tion. Such data are not incorporated in this chapter.
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ing about what causes it. Kirwa is seen not as a dis-
ease, but as a condition of the child, that is caused by
the adulteiy of one of the parents, or sometimes by
the 'evil eye'. Since the cause is in the spiritual
domain, it needs cleansing by a traditional healer.
Mwazulu, however, is a disease that can occur both
among children and adults. ff a child has mwazulu,
it was born with it. It is a disease in the parents, nota-
bly if the parents are greedy and/or do not like shar-
ing with other people, especially relatives. Under the
influence of nutrition éducation, the term kastriako
has been introduced besides mwazulu, and also
the notion that malnutrition is caused by poor feed-
ing (Mwadime 1995).
Child antbrvpometry
National (rural) surveys of child nutrition have been
carried out by the Kenyan Central Bureau of Statis-
tics in 1977,1978/9,1982,1987 and 1994 (Kenya
1977; 1979; 1980; 1983; 1991; 1996), a longer
time series than in any other African country (ACC/
SCN 1993). Seasonality varies greatly across the
country and to some extent from year to year, so that
stunting (retarded height growth: a measure of at-
tained linear growth over a longer time period) is
generally considered to be a better indicator than
underweight to make comparisons over time. Trend
analysis is somewhat hampered by the change in the
early 1980s to another mode of expression of the
results (i.e. from percentages of the médian to stan-
dard déviation scores); the 1978/9 results have been
recalculated in a later report (Kenya 1991).
The situation in Coast Province has consistently
been among the worst in Kenya, with 10-17% more
stunting than for Kenya as a whole. In a régional
comparison, it was conduded that the factors which
probablycontribute to these very high malnutrition
figures include poor land productivity in addition to a
high rate ofsickness (fest et al. 1984).This crude
classification of causes deserves further spécification
and expansion (cf. Mwadime 1995). Poor agricultural
productivity is not only because of poor soil quality,
but also because vast tracts of land are tied-up in
cashewnuts or coconut plantations. Additional
household income thus becomes a main détermi-
nant of food security in such a situation. Non-farm
employment among women in a Community with
good access to such opportunities (i.e. Msambweni
in Kwale District) was found to hâve a positive effect
on thé nutritional status of their children under five
years of âge, through increased food purchases
(Mwadime et al. 1996a). Unfortunately, many peo-
ple hâve inadéquate sources of eaming outside agri-
culture and hâve to dépend on meagre remittances
from kin members working elsewhere.
Even if thé climate may favour thé incidence of
infectious diseases, part of thé morbidity load can be
prevented. For example, the high incidence of diar-
rhœa is attributed to poor sanitation conditions in
thé community, as few households own a toilet, and
to poor water quality. Other care-related causes are
low dietary quality and variety, lack of time for child
care, social/family problems, traditional health-seek-
ing behaviour and lack of community support for
women. Peters & Niemeijer (1987) have pointed at
thé relation between poor maternai caring behaviour
and malnutrition. It has further been observed
(Mwadime 1995) that many of the severely mal-
nourished children corne from homes where there
are strong social problems and from 'broken homes'.
Because of strong cultural and spiritual beliefs, most
parents with a severely malnourished child go to a
traditional healer (mganga) first and seek modem
médical care only when thé condition worsens. Men
and community leaders tend to relegate nutrition to
thé Vomen's domain' so much so that thé woman is
thé one blamed for a child's poor nutritional condi-
tioa
The low level of éducation (see Eisemon, Chap-
ter 17) makes préventive action and behavioural
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change in the areas of health and nutrition more dif-
ficult. In this respect, average éducation of house-
hold members may be more strongly related to
good quality child care and house living conditions
than maternai éducation only, as was illustrated by
the recent village study in coastal Kwale (Mwadime
et al. 1996e).
During the mid-1980s the Coast did not show
the improvement of underfives' nutritional status
that was found for Kenya as a whole; much of that
improvement occurred in thé more central areas of
the country (ACC/SCN 1993). However, thé last
survey in 1994 showed a sizeable decrease in thé
Coastal stunting rate by more than ten percentage
points. These results conform to those of a Démo-
graphie and Health Survey carried out in 1993
(NCPD/Kenya/MI 1994). Curiously, thé pattern for
thé Coast as it looks now mimics the overall pattern
of stunting for Kenya, albeit at a higher level and
roughly five years later. The most recent level of
stunting in thé Coast was still above Kenyan average;
future surveys will have to tell whether thé rate will
continue to drop.
As stated above, stunting is generally held to be a
better indicator than underweight to make compar-
isons over time, because it is less influenced by sea-
sonality than body weight. The results of the FNSP
Coast Seasonality study (1985/6) provide in-depth
information confirming the genera! level of stunting
in the 1980s, but they also warn us that cross-sec-
tional figures produced by periodic surveys are not
immune to seasonal influences and to year-to-year
variations.
As for the drop in stunting rates experienced by
the Coast in the early 1990s, its order of magnitude
is much greater than the year-to-year variations sug-
gested by the FNSP study. Thus, it most likely re-
flects a true improvement. Interestingly, in a rapid
survey in 1995 in communities within a 20 km radius
of the Family Life Training Centres (FLTCs) of
Kwale and Kilifi, people in the focus group discus-
sions ventured that the cases of sévère malnutrition
seen in the villages were fewer than a décade ago.
This may reflect a général improvement radier than
the effect of thé FLTCs themselves, considering
their limited geographical outreach, limited popula-
tion coverage and the proven low effectiveness of
thèse services in preventing récurrence of malnutri-
tion in thé same child or in other siblings (Peters &
Niemeijer 1987; Mwadime 1995).
Table 19.2 compiles the overall anthropometrical
results of the national surveys as from 1978/9 and of
thé FNSP study of 1985/6 (in terms of standard dé-
viation scores). For a compilation in terms of the
classical percentage System, the reader is referred to
earlier publications (Niemeijerétal. 1991; Hoorweg
étal. 1995).
The surveys reveal that thé reversai of trends in
nutritional status in Kenya as a whole, observed from
thé mid-1980s (not shown), is also apparent in thé
stunting rates in thé Coast, but only in thé 1990s. As
expected, thé wasting rates show stronger fluctuat-
ions between thé years than the stunting rates do. In
this respect, thé years of the FNSP study (July 1985
to October 1986) were a less tavourable time, just
like the period of February-August 1993 when thé
DHS suivey was held. The various surveys do not
point to significant sex differentials.10
The Coast Seasonality study found no différ-
ences in average growth rates between children 2-
11 years from différent income classes, despite dif-
férences in household energy intake. The pattern of
growth was also quite similar: in ail income classes
thé largest height growth occurred during the dry
season, between December and February while
during the rest of thé year height growth remained
substantially lower. During thé long rains, in thé pe-
10 The sex differentiai that thé first national nutrition
survey of 1977 did suggest at first (CNS-1; réf. Kenya
1979), disappeared when sex-specific anthropométrie
références were applied.
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290 Klaver & Mwadime
riod of March-May, average weight growth acceler-
ated and in the two higher income groups (Ksh
2,000 or more per consumer unit per year) this con-
tinued during the June-September period. The rela-
tionship between income and seasonal variation
was more pronounced. In the relatively prosperous
households, the group of children grew quite evenly
throughout the year (seasonal variation in average
weight growth iess than half that of the others). On
the other hand, in the group of very poor house-
holds, both weight growth and height growth were
uneven indeed; such children are usually considered
to be more at risk of malnutrition. It has to be admit-
ted though, that overall attained growth (height-for-
age) among the poorest children was comparable to
the other income groups, thanks to a particularly
high peak in height growth velocity during the diy
season.
As yet, there is insufficient understanding of the
mechanisms of growth. It is speculated that irregu-
larity in growth can to some degree be a natural
phenomenon of adaptation to fluctuations in extem-
al factors such as seasonal illness, food intake or
possibty sunlight. The question of when the variation
becomes harmful and what are the risks involved is
not resolved. There is more consensus on the nega-
tive effects of a substandard level (as against varia-
tion) of attained growth (Hoorweger al. 1993).
The ideas on what exactly causes growth retar-
dation are still evolving. Although early studies since
the 1930s identified deficiencies in certain nutrients
as causes for growth retardation, in the 1960s atten-
tion settled on protein and in the 1970s it tumed to
energy and energy density (hence the term 'protein-
energy malnutrition' or PEM). Recently, there is
renewed interest in the rôle of the various nutrients.
Golden (1995) proposed that a number of nutrients
play a universal rôle in cell metabolism and whose
deficiency does not lead to spécifie clinical signs (as
is the case with iron, iodine and the vitamins), but
that the only clinical sign is growth failure. The im-
mune system is also affected. These 'growth nutri-
ents' comprise potassium, sodium, magnesium, zinc,
phosphorus and protein (both total protein and thé
individual essential amino acids). A deficiency of any
of thèse nutrients gives rise to loss of appetite,
which then leads to growth failure. One can only
speculate to what extent thé seasonal pattern of
growth observed in thé Coast is related to such hid-
den 'growth nutriënt' deficiencies. In any case, thé
intake of all nutrients, and in particular vitamin A and
vitamin C showed a dip at the end of the dry season,
which corresponds to the time of the year when the
strong conversion took place from the previous
height spurt (with some wasting) to a spurt in body
mass (with some stunting). For practical purposes,
this theory again stresses the importance of dietary
quality versus quantity. In a nutritional-economics
study among coastal villagers in Msambweni (Kwale
District), there was évidence that, at household
level, variety in energy sources consumed was posi-
tively associated with higher household energy in-
take (Mwadime et al. 1996b). This finding high-
lights the crucial rôle of appetite, which acts as a 'pull
factor' at both individual and household level.
Nutritional status ofadult women
The Coast Seasonality study provided data on weight
and height of the resident mothers of the children
studied; these were women mostly between 20 and
40 years of age. Their average weight was 48.0 kg
and their average height 153.6 cm. These figures
indicated women of relatively small posture who are
also somewhat lean. The two measurements com-
bined, the so-called body mass index (BMT)11 aver-
aged 20.3 kg/m2. This average is close to normal.
Yet, as regards the distribution, throughout the year
25% of the women had values indicative of chronic
energy deficiency (BMK18.5 kg/m2). The condi-
11 Weight divided by height squared
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tion of the women was mostly stable, but in the long
rains' peak labour period (May-June) there was an
average weight loss of slightly more than one kg and
a correspondingdip in BMI (towards 19.9 kg/m2 on
average). The percentage of undernourished wo-
men increased to 32%. Since these women were
not reported to be more often ill at this time of the
year the weight loss cannot be attributed to health
factors. This time of the year is the period of planting
and weeding during the long rains and as such a pe-
riod of high labour requirements and high energy
needs. It is likely that their energy balance became
negative, notwithstanding the higher household
food consumption mentioned above. Although the
weight loss is small, the percentage of women with
chronic energy deficiency increased with 7-12%.
About a third of the women (32% in all) were appar-
ently on the edge of chronic energy deficiency, al-
though mis is more an indication of poor conditions
throughout the year than of a seasonal emergency,
Surprisingly, although average BMI was similar
across income groups, the seasonal fluctuation was
minimal among the poorest. They also showed hard-
ly any drop in nutritional status in May-June. The
same holds for fluctuations in energy intake (see
above). This suggests that they perhaps, unlike the
women from the other income groups, avoided (or
were forced to avoid) the seasonal energy peak.
This probably means that they limited their labour
expenditure, which in turn may well resuit in a low
food production. And this again might be a reason
why they belonged to thé lowest income group.
Could this be an example of the vicious circle fener-
gy trap1) again pointed at recently by Latham (1993)?
Micronutrient deficiencies
One of thé micronutrients involved in thé three ma-
jor deficiencies of public health importance isvitamin
A (thé other ones being iion and iodine). One of the
fîrst investigators to report on vitamin A deficiency
(xerophthalmia) in Kenya was Philip, who found évi-
dence of this disorder among the Digo at the Coast
during the period 1928-1933 0ansen, Horelli &
Quinn 1987). The prevalence was relatively low,
which he attributed to thé consumption at that time
of yellow variety maize (which contains provitamin A
in thé form of carotenoids). Studies on vitamin A
elsewhere in Kenya since then provided a mixed pic-
ture: clinical signs (eye signs and night blindness)
could not always be observed, even in cases of diets
very low in vitamin A (low in food from animal origjn,
low in green vegetables and coloured fruits, and
graduai replacement of yellow maize by white
maize). A case in point is a survey by Blankhart
(1970) in Kwale around 1970: in four villages he did
not observe any Bitot spots, one of the signs of vi-
tamin A deficiency. Until thé 1980s, vitamin A defi-
ciency was not considered a problem of public health
importance in Kenya (Jansen et d. 1987:305).
In thé light of new scientific knowledge on thé
importance of vitamin A in reducing morbidity and
mortality and stimulating child growth, a nation-wide
assessment was recently donc. Scrutiny of the
records of a few government hospitals had already
suggested that vitamin A deficiency was a problem
of public health importance in thé Coast: the per-
centage of clinical xerophthalmia cases in KM and
Malindi was of the order of 2% (the highest in the
séries), and in Mombasa 0.5% (Pertet 1992). The
National Micronutrients Survey of 1994 in 14 se-
lected districts, assessed not only clinical signs, but
also the level of sérum retinol in children 6-72
months and women 15-49 years (Unicef/Kenya
n.d.). Clinical signs of vitamin A deficiency were
highly prévalent in Mombasa (2.2% of the children
had Bitot spots — thé highest rate after Kitui Dis-
trict). In Kwale thé prevalence was 0.7%. Both Mom-
basa and Kwale were areas with a sévère vitamin A
problem (more than 40% had moderately or severe-
ly reduced retinol levels). Possible causes are inade-
-"é
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quate intake of vitamin A rieh foods and lipids (nec-
essary for the absorption of carotenoids), parasitic
infections (malaria—very prevalent in the Coast)
and infestation with intestinal helminths, such as
hookworm and ascaris.
Iron deficiency is another major nutritional prob-
lem. In Kenya, the Coastal région is the most se-
verely affected by anaemia. A great majority, i.e. 70-
90% of the anaemias at sea level, are of the iron de-
ficiency type, mainly attributed to excessive iron loss
due to parasitic infections and a low content of iron
absorption in the diet, notably vitamin C (Jansen et
al. 1987). Anaemia levels in Kwale District are esti-
mated at 80% among pregnant women and 72%
among children below 5 years of age (Mwadime
1995).
In Kenya the occurrence of goitre (a sign of
iodine deficiency) is confined mainly to Rift Valley,
Central and Nyanza Provinces. As sea foods (fish,
crustaceans, etc.) are rieh in iodine, one expects less
of this problem on the Coast. However, this is not
the case: for instance, Kilifi District is categorized as
having a moderate iodine deficiency level, with a
goitre rate between 10 and 30% (Mwadime 1996).
Iodine deficiency may be aggravated by the intake of
goitrogens (e.g. brassica, cassava, E. coli).
CONCLUSION
In terms of food production, the Coastal région is
less than 50% self-suffident. Thus, a large propor-
tion of the food consumed in the région has to be
'imported' from other districts. The proportion of
food puichased by households is concomitandy high.
Households seek a balance between their re-
source base and their consumption needs. In terms
of nutrition, this means that the level of food con-
sumption is determined by the demand for food on
the one hand and the supply of food on the other.
The former is a function of the physical needs and
fluctuâtes along with the amount of labour to be
donc. Labour fluctuations during the agricultural cy-
cle are an important cause and since agricultural
labour is mainly done by women (especially food
production), women are usually expected to show
the largest fluctuations regarding food require-
ments. The supply of food is determined by two fac-
tors: the household's own food production and the
amount of food that can be bought. The latter is a
function of the monetary income that can be real-
ized.
Studies in Kwale and Kilifi Districts showed that
the rural population has developed fairly successful
stratégies to cope with diminishing food stocks at
the end of the agricultural year (despite the fact that
household income levels are generally low), so that
household energy intake is comparable to that of
groups of peasant smallholders elsewhere in Kenya.
The coping mechanisms are (-) a high level of food
purchasing while spreading consumption of the
home-produced food as much as possible over the
year and (-) consumption of cassava during the rainy
season when the cereal stocks are depleted. Never-
theless, the nutritional status of children is below
that of other districts.
The high dependence on food purchases also
means that any serious distortion in food supply or
food priées can seriously upset the balance because
they cannot easily be compensated by subsistence
cultivation or extra employaient. At the time of the
Coast Seasonality study (1985/6), maize pricing and
maize movements were officially regulated by the
Kenyan govemment. Food priées were kept low for
many years and maize movements were the res-
ponsibility of the National Cereals and Produce
Board and its appointed wholesalers. The recent lib-
eralization policy is generally expected to result in
better food distribution by private wholesalers but
also higher maize priées. Consumer maize priées did
indeed rise strongly since 1992 and it is important to
find out what has actually happened in this area un-
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der these conditions. Malnutrition rates in thé Coast
showed a slight decrease in thé 1990s, about half a
decade later than in the rest of Kenya, where thé
trend had started to be reversed again in thé 1990s.
Moreover, it has to be remembered that food (secu-
rity) is not the only factor in nutrition security; care
and health fectors play a role as well.
Apart from genera! policy measures, targeted in-
terventions are necessary. Income class is a more
important factor for targeting purposes than agro-
ecologjcal zone. The low-income households show
little seasonal variation but also show a low energy
intake during cultivation time which raises concerns
about the ability of this group to put sufficient effort
into food cultivation—a possible 'energy trap'. The
children in those households tend to have a very un-
even ('ratchet') growth pattern; all the more reason
for growth monitoring activities as part of nutritional
surveillance. Another option for targeting is selecting
particulariy vulnérable or affected communities and
starting there a participatory process to develop ap-
propriate community-based food and nutrition secu-
rity activities.
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